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UHLQIRUFHGRUUHLQIRUFHGEHORZWKHPLQLPDOSHUFHQWGHWHUPLQHGIRUWKHUHLQIRUFHGFRQFUHWH6XFKREMHFWVDUHVHQVLWLYH
WRPLQLQJGHIRUPDWLRQVRIWKHVRLOJURXQGFHQWUHEXWDWWUDFWLYHDUFKLWHFWXUDOZKDWLVSDUWLFXODUO\LPSRUWDQWRQWKHDUHDV
RIFLWLHV6PDOODUFKEULGJHVDUHLQWHUHVWLQJDUFKLWHFWXUDOHOHPHQWVSRVLWLYHO\SHUFHLYHGE\WKHORFDOFRPPXQLWLHV7KH
ODFNRIEULGJHEHDULQJVDQGWKHH[SDQVLRQMRLQWVUHGXFHEXLOGLQJDQGPDLQWHQDQFHVFRVWVRIVXFKREMHFWV
7KHDWWHQWLRQLVSDLGWRLPSRUWDQWDVSHFWRIEULGJHPDLQWHQDQFHSDUWLFLSDWLQJRI0LQHVLQFRVWVRIUHPRYLQJPLQLQJ
GDPDJHV±WKH0LQHVSHUIRUPEXLOGLQJDVVHVVPHQWVRIWKHLPSDFWRIWKHPLQLQJH[SORLWDWLRQIRUEULGJHEULGJHH[SHUW
RSLQLRQV DQG DVVHVVHV WKH VDIHW\ RI GDPDJHG VWUXFWXUHV SURMHFWV RI UHSDLUV DQG SODQV RI SURWHFWLRQ IRU PLQLQJ
LQIOXHQFHV7RWKHRUGHURI0LQHVVXFKGRFXPHQWVRIWHQDUHSHUIRUPHGE\FRPSDQLHVSHUVRQVZLWKRXWDQ\SURIHVVLRQDO
NQRZKRZEULGJH7KHSUREOHPLVHVSHFLDOO\LPSRUWDQWLQWKHFDVHRIVPDOOFULVSDUFKEULGJHVZKHUHWKHFRRSHUDWLRQ
RIDUFKZLWKWKHJURXQGLVGHFLGHGIRUWKHUHVLVWDQFHWRPLQLQJLQIOXHQFHV
7KHLQIOXHQFHRIPLQLQJGHIRUPDWLRQVRI WKHDUHDRQFULVSDUFKEULGJHREMHFWV LVGLVFXVVHG0LQLQJH[SORUDWLRQ
FUHDWHVPDQ\SUREOHPVIRUDUFKVWUXFWXUHVLWLVDERYHDOODQLQIOXHQFHRIWKHFXUYDWXUHDQGKRUL]RQWDOGHIRUPDWLRQRI
DUHD,QWKHSDSHURQWKHH[DPSOHVRIDWUHHUHDODUFKEULGJHREMHFWVDUHGHVFULEHGZHOODQGEDGUHDOL]HGSURWHFWLRQVWR
WKH LQIOXHQFHRIPLQLQJGHIRUPDWLRQVRI WKHDUHD7KHVSHFLDODWWHQWLRQ LVJLYHQIRUJRRG WUDQVIHUDGGLWLRQDO ORDGV
DVVRFLDWHGZLWKPLQLQJGHIRUPDWLRQVRIDUHDE\FULVSDUFKHVDVDUHVXOWRIWKHLQWHUDFWLRQRIWKHVWUXFWXUHRIWKHDUFK
ZLWK WKH VRLOJURXQG FHQWUH ,Q WKH SDSHU DUH GLVFXVVHG WKH H[DPSOHV RI VXFK FRRSHUDWLRQ DQG LQWHUDFWLRQ WKHVH
H[DPSOHVDUHLOOXVWUDWHGZLWKSKRWRJUDSKLFGRFXPHQWDWLRQ
,QWURGXFWLRQ
2.1. General considerations  
%HORZDUHJLYHQH[DPSOHVRIWKUHHVPDOODUFKHGEULGJHREMHFWV
,QWKHK\SHUVWDWLFVWUXFWXUHLVSRVVLEOHDIRUPDWLRQRIFRQVLGHUDEOHIRUFHVDVDUHVXOWRILQWHUDFWLRQZLWKVRLOJURZQ
EDVHEHFDXVHRIWKHPLQLQJGHIRUPDWLRQ%HORZGDPDJHDVVRFLDWHGZLWKWKHPLQLQJDUHGHVFULEHGDQGZHSDLGDWWHQWLRQ
RQFHUWDLQVSHFLILFXQXVXDOO\DGYDQWDJHRXVDVSHFWVRIWKHZRUNRIWKHVWUXFWXUHFKDUDFWHULVWLFIRUOLWWOHDUFKHGEULGJHV
$VDUHVXOWRIFUDFNVLQFRQFUHWHGHFUHDVHJHQHUDOVWLIIQHVVRIVWUXFWXUHWKHVWUXFWXUHLVVWDQGLQJVXVFHSWLEOHWRWKH
PLQLQJGHIRUPDWLRQV$SURSHUIRUPLQJDQGWKHPDLQWDLQLQJRIEULGJHVFDQFUHDWHFRQGLWLRQVWRFRPHLQWRH[LVWHQFH
WKHHIIHFWRIJURXQGDUFKWKDWLVFUHDWLQJDWWKHVRLOJURXQGFHQWUHJURXQGDQGZKLFKLVFRRSHUDWLQJZLWKWKHUHDODUFK
2.2. Railway viaduct above the local route in Pawlowice  
7KLVEULGJHLVDQREMHFWZLWKRQHDUFKVSDQ)LJ7KHRUGLQDU\EULFNFRQVWLWXWHVFRQVWUXFWLRQPDWHULDOV7KH
YLDGXFWKDVWZRWULDQJXODUZLQJV


)LJ9LHZRQWKHDUFKEULFNUDLOZD\YLDGXFW
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7KHKRUL]RQWDOOLJKWLVPVSDFHEHWZHHQEULFNZDOOVWKHYHUWLFDOOLJKWPOHQJWKRIWKHWXQQHOEHQHDWK
WKHYLDGXFWPWRWDOOHQJWKVRIREOLTXHZLQJVP0LQLQJLQWKHDUHDRIWKLVYLDGXFWZDVPDGHE\ODVW
\HDUV'HIRUPDWLRQVRIWKHDUHDFRUUHVSRQGHGWRWKHWKLUGFDWHJRU\RIWKHPLQLQJDUHDUDGLXVFXUYDWXUH5 NP
GHIRUPDWLRQRIDUHDH PPP&ULVSEULFNREMHFWZDVQRWDGDSWHGWRWKHZRUNLQFRQGLWLRQVRIPLQLQJGDPDJHVVR
VFUDWFKHVDQGFUDFNVDSSHDUHG$WILUVWVFUDWFKHVDQGFUDFNVFRQFHUQHGZLQJVPDLQO\)LJ,QWKHREMHFWZDV
SURYLVLRQDOO\ SHUIRUPHG  EULGJH ZDV SURWHFWHG ZLWK WKH VWHHO PLQLQJ FDVLQJ DQG WKH VSDFH EHWZHHQ WKH VWHHO
FRQVWUXFWLRQDQGEULFNZDOOVRIWKHWXQQHOZDVILOHGZLWKWKHFRQFUHWHEORFNV)LJ,Q1RYHPEHUDERYHWKH
YLDGXFWLQWKHUDLOZD\WUDFNOLQHDWHPSRUDU\VWHHOUHOLHYLQJFRQVWUXFWLRQZDVGHYHORSHGRIW\SH.2)LJ
WUDQVIHUULQJORDGVIURPUROOLQJVWRFNEH\RQGWKHVWUXFWXUHRIWKHDUFK


)LJ6WHHOPLQLQJFDVLQJXQGHUWKHYLDGXFW

)LJ5HOLHYHFRQVWUXFWLRQEXLOGLQWKHUDLOZD\WUDFN
7KHWKHRUHWLFDOVSDQRIWKHUHOLHYLQJVWUXFWXUHZDVPWRWDOOHQJWKP7KHUHOLHYLQJFRQVWUXFWLRQZDV
OHDQHGRQERWK LWV HQGLQJV RQ UHLQIRUFHG FRQFUHWH SUHIDEULFDWHG HOHPHQWV YLDZRRGHQ WLHV )LJ 7KH UHOLHYLQJ
FRQVWUXFWLRQOHGWRGHVWUR\LQJWKHEULFNDUFK7KHVXSSRUWVRIWKHUHOLHYLQJFRQVWUXFWLRQEDVHGRQWKHHPEDQNPHQW
RXWVLGHRIWKHDUFKFDPHLQWRH[LVWHQFHLQJURXQGDERYHWKHDUFKVRFDOOHGQHJDWLYHDUFKYDXOWHGJURXQG
$V D UHVXOW RI WKH XSULVLQJ DUFK QHJDWLYH YDXOWHG LW ZDV UHDFKHG WR UHOD[LQJ WKH DUFK VWUXFWXUH 1XPHURXV
PXOWLGLUHFWLRQDOFUDFNVDSSHDUHGLQEULFNVWUXFWXUHDQGDWRWDOORVVRIWKHORDGFDSDFLW\WRRNSODFH:KDWLVLQWHUHVWLQJ
GDPDJHRIZLQJVDWWKDWWLPHSUDFWLFDOO\GLGQ
WFKDQJHDQGPLQLQJLQIOXHQFHVZHUHVOLJKW
,WLVZRUWKZKLOHHPSKDVL]LQJWKRVHQRWPLQLQJLQIOXHQFHVEXWUHOLHYLQJRIDUFKZDVDPDLQFDXVHRIGHVWUR\LQJWKH
VWUXFWXUHRIWKHDUFK%HQHILFLDOHIIHFWVRLOJURZQFHLOLQJFRRSHUDWLQJZLWKVXVFHSWLEOHRQKDFNHGRIIVOLJKWVWUXFWXUH
VFUDWFKHVLQDUFKSURWHFWHGWKHVWUXFWXUHRIDEULGJHIRUPDQ\\HDUVIURPODUJHLPSDFWVRIWKHPLQLQJ
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2.3. Railway viaduct above the local route in Jastrzebie 
7KHGLVFXVVHGEULGJHREMHFW LVDEULFNVWUXFWXUH)LJ7KHREMHFWFRQVLVWVRI WKHEULFNDUFK WKHEULFNZLQJV
FRQQHFWHGZLWKWKHDUFKDQGEULFNIURQWZDOOV$VWDWLFVFKHPHRIWKHVXSSRUWLQJVWUXFWXUHLVZLWKRXWMRLQWVDUFK7KH
WRWDOOHQJWKRIWKHWXQQHOEHQHDWKWKHYLDGXFWLVP7KHKRUL]RQWDOOLJKWLVPVSDFHEHWZHHQEULFNZDOOVWKH
YHUWLFDOOLJKWP7KHOHQJWKRIZLQJVLVGLIIHUHQWDQGLVWDNLQJRXWIURPWRPHWHU7KHPLQLPXPWKLFNQHVV
RIWKHDUFKYDXOWLVFHQWLPHWUHV$ERYHWKHDUFKYDXOWLVVRLOEDFNILOO7KHWKLFNQHVVRIVRLOEDFNILOOLVDERXWP
DERYHWKHNH\RIWKHDUFK
$UFKVWUXFWXUHLVVHFXUHGZLWKWKHVWHHOPLQLQJFDVLQJ%HWZHHQWKHPLQLQJFDVLQJDQGWKHEULFNDUFKFRUUXJDWHG
PHWDOVKHHWVDUHODLGLQWKHWRSRIWKHYDXOWDQGLQWRWKHORZHUSDUWVRIWKHDUFKWKHUHLVWKHQHWIURPVWHHOEDUV
7KHVRLOJURZQYDXOWRFFXUUHGLQVRLOEDFNILOODERYHDUFKDVWKHUHVXOWHIIHFWRIWKHUROOLQJVWRFNRQWKHVXVFHSWLEOH
DUFKFRQVWUXFWLRQXQGHUPLQHGE\ORFDOFUDFNV
7KHVRLOJURZQYDXOWSUHYHQWVWKLVEULGJHREMHFWEHIRUHWKHLQIOXHQFHRIPLQLQJGHIRUPDWLRQVRIWKHDUHDDQGRQWKH
REMHFWWKHODFNLVRIVHULRXVGDPDJHV


)LJ9LHZRQWKHURXWHDQGWKHUDLOZD\YLDGXFW
2.4. Road arch bridge in Mszana  
7KHEULGJHREMHFWFRQVLVWVRIWKHEULFNDUFKDQGVWRQHEULGJHKHDGV)LJ$ERYHWKHDUFKYDXOWWKHVRLOEDFNILOO
FPWKLFNLVIRXQG$UHLQIRUFHGFRQFUHWHVODELVEXLOWRQWRSRIWKHEULGJHDUFKWKHVODELVPXFK\RXQJHUWKDQ
WKHDUFK6ODEZDVPDGHEHIRUHVLJQLILFDQWPLQLQJLQIOXHQFHVDSSHDULQWKHDUHDRIWKHREMHFW7KHFRQVWUXFWLRQRIWKH
DUFKSUDFWLFDOO\LVQRWFUDFNHG'DPDJHVFRQFHUQRQO\WRZLQJVEXWVXFKGDPDJHVQRWLQIOXHQFHQHJDWLYHO\WRWKHORDG
FDSDFLW\RIWKHEULGJH
%HORZDIHZIHDWXUHVEHLQJFKDUDFWHULVWLFRIEULGJHDUHJLYHQWKHOHQJWKRIWKHREMHFWWKHOHQJWKRIWKHUHLQIRUFHG
FRQFUHWHUHOLHYLQJVODEPWKHOHQJWKRIWKHREMHFWWKHDUFKDQGVWRQHEULGJHKHDGVPWKHZLGWKRIWKH
REMHFWWKHZLGWKRIWKHUHLQIRUFHGFRQFUHWHVODEPZLGWKRIWKHREMHFWWRWDOZLWKWKHVWRQHZLQJVP
KRUL]RQWDOOLJKWGLPHQVLRQLVPVSDFHEHWZHHQEULFNZDOOVYHUWLFDOOLJKWPIURPWKHZDWHUOHYHOXSWRWKH
NH\RIWKHDUFK

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
)LJ9LHZRQWKHDUFKEULGJHIURPERWWRPZDWHU
5HPDUNVDQGREVHUYDWLRQV
'XULQJWKHORQJVWDQGLQJREVHUYDWLRQRIPDQ\VPDOODUFKHGEULGJHVORFDWHGRQPLQLQJDUHDVWKHXQXVXDOO\SRVLWLYH
EHKDYLRURIDUFKVWUXFWXUHVZDVREVHUYHGHVSHFLDOO\LQWKHVLWXDWLRQVZKHQWKHDUFKZDVRYHUVWUHWFKHGZLWKWKHKLJK
HPEDQNPHQWRULWZDVFUDFNHGEULFNVWRQHDUFKDERXWUHODWLYHO\RIVPDOOVWLIIQHVV6XFKDUFKVWUXFWXUHVDUHDEOHWR
PRYHLQDORWRIJUHDWHUDUHDGHIRUPDWLRQVWKDQIUDPHVWUXFWXUHZLWFKWKHVLPLODUOHQJWKRIVSDQDQGZKDWLVPRUH
SUDFWLFDOO\ZLWKRXWDQ\GDPDJHV$QLQWHUDFWLRQDQGFRRSHUDWLRQRIWKHVRLOEDFNILOOZLWKWKHDUFKLVLPSRUWDQWVRWKDW
FRUUHFWSURWHFWLQJWRPLQLQJLQIOXHQFHVVKRXOGDVSLUHWRVXFKFRRSHUDWLRQ
/RQJWHUPREVHUYDWLRQVRIWKHDXWKRUDUHSRLQWLQJDWWKHSRRUOHYHORIWHFKQLFDOSURMHFWLQSURWHFWLRQWRPLQLQJ
LQIOXHQFHVLQWKHFDVHRIVPDOODUFKHGEULGJHV,WFDQEHFDXVHGE\WKHIDFWWKDWWKLVSUREOHPLVRPLWWHGLQWKHWHFKQLFDO
OLWHUDWXUH>@>@:KLOHWKHDPRXQWRISUREOHPVDVVRFLDWHGZLWKPDLQWDLQLQJVPDOOEULGJHREMHFWVRQPLQLQJDUHDV
LVODUJH>@


)LJ&RRSHUDWLRQRIWKHVRLOEDFNILOOZLWKWKHVXVFHSWLEOHVWUXFWXUHTEDQGZLWKWKHVWLIIVWUXFWXUHTG>@
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,QVXVFHSWLEOHVWUXFWXUHVVXFKDVFRUUXJDWHGVWHHOVKHHWVRUOLWWOHDUFKHVZKHUHVWLIIQHVVLVUHGXFHGE\RFFXUUHQFHRI
VFUDWFKHVDQGFUDFNVFRPLQJLQWRH[LVWHQFHDVRLOJURZQYDXOWDERYHWKHDUFK
,WLVUHDFKLQJIRUEHQHILFLDOWKLFNHQLQJWKHOD\HURIJURXQGHYHQLQWKHFDVHPLQLQJDUHDGHIRUPDWLRQV$YDXOWHG
JURXQGDUFKFRRSHUDWLQJZLWKWKHIXQGDPHQWDOEULFNVWRQHVWUXFWXUHRIDUFKLVPDGH)LJ,QFDVHRIVWLIIVWUXFWXUH
RIWKHDUFKVRLOEDFNILOOLVQRWWUDQVIHUULQJORDGVDQGDORQHFRQVWLWXWHVHQFXPEHULQJWKHDUFK
&RQFOXVLRQ
,Q WKH FDVH RI FULVS EULFN DQG VWRQH VWUXFWXUHV RI OLWWOH DUFKHG EULGJHV ORFDWHG RQ PLQLQJ DUHDV WKH VWLIIQHVV
RIVWUXFWXUHLVUHGXFHGDVDUHVXOWRIVFUDWFKHVDQGFUDFNV$UFKHVVKRXOGEHVXVFHSWLEOHDQGVFUDWFKHVDQGFUDFNVDUH
SDVVHGLQFRQVWUXFWLRQ7KHDSSURSULDWHNLQGRIVRLOEDFNILOOVKRXOGHQVXUHWKHFRPLQJLQWRH[LVWHQFHWKHJURXQGYDXOW
5HOLHYLQJVWUXFWXUHVVKRXOGFDXVHWKHFRQGHQVDWLRQUDWKHUWKDQUHOD[LQJRIVRLOEDFNILOODERYHWKHDUFK
5HIHUHQFHV
>@-.ZLDWHN&LYLOVWUXFWXUHVRQPLQLQJDUHDV2ELHNW\EXGRZODQHQDWHUHQDFKJyUQLF]\FKLQ3ROLVK*,*.DWRZLFHS
>@ $ 5RVLNRĔ 7HFKQLFDOEXLOGLQJ JXLGHOLQHV RI GHVLJQLQJ DQG FDUU\LQJ EULGJH REMHFWV RQ PLQLQJ DUHDV :\W\F]QH WHFKQLF]QREXGRZODQH
SURMHNWRZDQLDLZ\NRQ\ZDQLDRELHNWyZPRVWRZ\FKQDWHUHQDFKHNVSORDWDFMLJyUQLF]HMLQ3ROLVK0LQLVWHUVWZR.RPXQLNDFML:DUV]DZD
S
>@ $ 5RVLNRĔ &LYLO HQJLQHHULQJ RQ DUHDV ZLWK PLQLQJ GDPDJHV %XGRZQLFWZR NRPXQLNDF\MQH QD WHUHQDFK REMĊW\FK V]NRGDPL JyUQLF]\PL
LQ3ROLVK:.à:DUV]DZDS
>@3%ĊWNRZVNLà%HGQDUVNL56LHĔNR6WUXFWXUDOKHDOWKPRQLWRULQJRID UDLOEULGJH VWUXFWXUH LPSDFWHGE\PLQLQJRSHUDWLRQ&]DVRSLVPR
7HFKQLF]QH%]%.UDNRZSS
>@3%ĊWNRZVNL63UDGHORN0àXSLHĪRZLHF0DLQWHQDQFHDQGULVNDVVHVVPHQWRIDFRQFUHWHIUDPHEULGJHLPSDFWHGE\PLQLQJGHIRUPDWLRQV
RIWKH DUHD WK ,QWHUQDWLRQDO0XOWLGLVFLSOLQDU\ 6FLHQWLILF *HR&RQIHUHQFH 6*(0  $OEHQD %XOJDULD  -XQH  &RQIHUHQFH
SURFHHGLQJV9ROSS
>@3%ĊWNRZVNL63UDGHORN06DODPDN0&RQFUHWH IUDPHEULGJH LPSDFWHGE\PLQLQJGHIRUPDWLRQV7KHWK&HQWUDO(XURSHDQ&RQJUHVV
RQ&RQFUHWH(QJLQHHULQJ&&&:URFáDZ3RODQG6HSWHPEHU:URFáDZ':(SS
>@ 0 6DODPDN 7\SLFDO GDPDJHV DQG SURWHFWLRQV RI FRQFUHWH EULGJHV ORFDWHG RQ DUHDV ZLWK JURXQG GHIRUPDWLRQV WK (XURSHDQ &RQJUHVV
RQ&RQFUHWH(QJLQHHULQJ%DODWRQIUHG+XQJDU\6HSWHPEHU3URFHHGLQJVRIWKH),%&RQJUHVVSS
>@&0DFKHOVNL0RGHOLQJRIWKHVRLOVWHHOEULGJHVWUXFWXUH0RGHORZDQLHNRQVWUXNFMLJUXQWRZRSRZáRNRZ\FKLQ3ROLVK':(:URFODZS



